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The Researdh on_Evaluation Progr9m is a Northwest Regional
EducatiOnal Laboratory project of research, development, testing,
and training designed to create new evaluation methodologies for
use in education. This document is one of a series of papers and
reports produced by program staff, visiting scholars, adjunct
scholars, and project collaboratorsall members.'of a cooper-
network of colleagues working on the development of new
methodologies.

How can we assess the jUstice and equity of selection procedures
used to determine which disadvantaged'students receive augmented
educational services? This paper presents a decision theory
madel based on assigning values to various pOssible correct and
incorrect placement decisions as one method of detetmining the
equity of placement decisions in selecting students for Chapter 1
.programs. The model, its rationale, application, and limitations
are discussed here.

Nick L. Smith, Editor
Paper and Report Series



Approaches to Determining E,

Decision Theory.

Uses of the Model.

Limitations of the Mcdel

Conclusion .

Footnote

Ref erences mmmmm o9



INSURING EQUITY IN STUDENT LECT1ON

_-CUAPTER11P2

When Congress passed Chapter 1 ofthe Educational

Consolidation and'Improvement Act (ECIA) of 1981, it signalled

its continued commitment to the concept that students residing' in

poor neighborhoodssnd demonstrating achievement deficiencies in

basic skills were entitled to augmented educational services.

Chapter 1 replaced Title I of the Elementary and Secondary

Education Act (ESEA) of 965, and, although its regulatory

structure is modified, Chapter 1 is essentially the same program
. e

that Title I was.:

3 billion dollars,

education budget.

carries an annual appropriation at about

oughly 0. percent of the total federal

Federal policy in the form of law and regulations,

structures the selection of schools and /students for Chapter 1

programs. Chapter 1 (formerly Title I). Evaluation Technical

Assistance Cente (TACs) have prbvidedconsultation and training,

'since 1976 orb, evaluation procedures, including issues relating to

the selection process An external evaluation of Title I

evaluation practice found notable improvement in student

1ection ih the ten -ear period from 1972 to 1982 (Reisner,

&Millman, 1982). Reisner et al. observed,Alkin, oruch, Linn

consLderable variability,,howeVer, in the qual = e action

data. This may, be due to varying distributions of evaluation

duties inklocal school districts. Many Chapter 1 staff who fill

evaluator roles in small and medium size districts do so onlY on

a part-tme,basis. They lack the technical knowledge that

trained professional evaluators _ten take ior granted: TcS these

staff, designing a student selection strategy presents

significant technical' and moral issues.,s
t is often the technical issues which-receive the most

attention. These concern the' choice 'of avalidand relihble

selection instrument which has a sufficiently high correlation

with some predetermined criterion measure of selection soundness,

such as the retest.. However, the moral issues-mast not be



oVerlooked,_ and these revolve around justicd'and equity ins

'Selection: -From this added perspective, the adequacy of

Selectidn and-placement-strategi ies is degidedly not 'reducible

sorely to the-techhical soundness of the instruments; one must

also take account of the consensual or negotiated institutional

values upon which the selection strategies are implicitly based.

These institutional values can be operationally defined as the

utilities that are assigned to the yarious possble cortect and

incorrect. acement declsions.

Justic may be situationally defined as fairness and

impartiali y in theway -resources are distributedito those who

are entitled to them. Federal` budget reductions have heightened
.

concern r.juttice, since.fftler studenta.can be serVedith-

fewer do ars,, This paper add_ ses the concepts of justice and..

equity,

Chapter

ey 2mpinge'on studen placement d
,

ecisions in
'

'1 --
.

It also-describes a methodolo that local district
, . ..

evaluato 6 can use to model and appraiae alternative student

selectiOn strategies, thereby.being-fes nsive.to concerns,

regarding how equitably Chapter 1 tospurces have been diStr

roaches to Determining Equity

statute requires that the placement of students into

Chapter 1 pr rams occur.through the appjication of an objective

selection process. In practice4this generally takes the form

rank ordering produced through a district testing program,

-often-in 6ombinatiOn with some- form ofteacher judgment.

Chapter 1 participants are selected by startifig with the

lowestranked student and continuing until all available program

spaces have-been filled. Students requiring other special

services (e.g.ispecial education) may be excluded. Typical

elements of the procedure that local.district perSonnel must-

decide are which test to use, whether or not to include teacher

input, and, if so, whet form that input will take.



The stands e= for evaluating Chapter 1 programs, the

norm-.ref erenced ovalu Lion model,..requires that students be

selected on the basis Of a test administration' other than_ the one

that wii be used to rr=tessure their pretest status; Usually

different. ,tests are u.ed for the two ,purposes.' The sepaiat-

selection :testing and pretebting allows the group's pretest

percentile to be used as an estimate of the posttest status that

would have resulted it = the absence of a Chapter 1 program

(Tallmadge, Wood, & d el, . ,1981) .. The- separation is a control
that 'allows for the o=currenice of regression to the mean, -which

would otherwise lead 'cores of the selected Chapter 1 group to be

-closer to the Mean of the local population on the pretest than

they were 6n the sele=-tfon test. Tile pretest is viewed as a more

precise' indication of pre-program status, since it avoids, the

problem 'of a non_norma distribution of error variance associated

with the selection of a extreme-scoring qrodp.,

The pretest is sol=.etimes used as a check-or a criterion

measure to estimate tl-=,,e adequacy of the selection procedure. A.

technical analysis o the selection problem typically focuses on

the -content validity reliability of the two measures, and on

the correlation betwe z them. If the pretest score is indeed

taken as a criterion c=pf proper placement, the correlation between

the 'selection measure and thrimetest can be interpreted as an

indicator of preclictite validity. The higher the predictive

validity, the fewer .o.a.dents there would be who outscore

nonselected students fr-a-i the',pietest, -should both groups- take both

tests. The objective is, to maximize predictive validity in the

local context.

Under the nor E renced evaluation,model districts must

rd their program IL-.a.rticipants' pietest and posttest status, in

terms -of national nom_ Let us assume that a district

establishes some nati ow-mar percentile level on the pretest as an

achievement standard e---tting off those students In need of

supplementaxy services - if we fuither assume that Chapter '1 is

predicated on an entit __ement principle of justice,- then

nonselected students filing below this standard, as well as



selected students falling above it'd create - 'dissonance

Chapter 1 coordinators - The burden of proof is frequ ntly planecl
=

on the -local school district when a noticeable proportion of
students is found to Ine-misclassified in either of these two

The application of a classical psychometric perspective is

useful in iderdifying possible, sources of inadequacy in a

selection strafe s. but it requires methods' of analysis tha

not .always egchnically feasible and may be beyond thee expertie
E small_ distriet prqj ect 'staff. When -used in practice the-

analysis problems frecataently encountered due to-missing data and
.restricted ability range in, the- Chapter 1 population can create
interpretation difficulties. Moreover, the psychometric

perspective emphasizes underlying technical weaknesses without

providing a direct basis for evaluating -and improving a local
Strategy om either a technical or moral standpoint. For thin
reason a assessment oof the selection process based on deciSickil
theory can be of benefit- to local personnel.

Decision Theory

A decision theory perspective. provides pr
simple empirical methads, to evaluate alternative selection

strategies. as they nray, be- expected-to work_ ,locally. The

objective of a sound selection strategy in decision theory terve

to minimize incorrat decisions, or, conversely, maximize

ect decisions.
Students are placed into two groups on the basis of some .

criterion, such as the pretest. Those below a prespecified

pretest Standard are classified as academically deficient, while
thode, above this standard are- classified as not academically
deficient. The same population of students is dichotomized on

the basis of the seleution information. Some studentslare

identified as lao-achieving, and therefore qualified, f
Chapter 1 services, while others are identified as not
qualified. A single so-ore, a composite score or a multistage



selecion process may be used to support classifying students ams

qualied or not qualified. (Note that the term "qualified" ire
the present 'discussion refers to low rather than high achievement

steLving .dichotomized independently on the two.banes of

selecion information aeld the criterion, the evaluator prepare'
two b two contingency tables with the selection information-ors
one dr.Z3- mension and the criterion infbrmation on the ether (see

Figur, 1). The proportion 9f correct 'identifications (c6rre9

ecisions) and the proportion of incorrect, identifications.

(d,eci----ion errors) are readily derived from the tables, For th

analy is to be complete, criter ion scores must be present' for the
otonse_ecteci erefore-rule_ out, use of the

pretet in those districts .pratesting.only their Chapter 1
StUdeltS In those cases local evaluators Wishing totmploy a'

decison their r design ban use a districtwide test for criteri
infortion. The selection of the criterion will be discussed

later in the, paper.-

Tlio type-a-of decision. errors are possible. isrst, a,studerl. t

identL_fied as qualified on the basis of .selection information rr..-ay
t--'

he sui.sequently judged as academically'proficient on the hasiS

the c---itericin information. These students are "taistakenly"

placed_ ih-the Chapter 1 program. A second type, of decision errs +r

occurs-- when a student classified as not qualified is subsequent_ay
deterrrined to: be academically deficient. TheSe students are .

excluded from the Chapter 1 program_ Alternative

select=ion strategies can be compared on the basis of the rate
decisi,on errors. The following paragraphs define key Concepts

the ap---proach..

The selection decision, typically based -on a measure

seasur-es of 'achievement,. is a judgment-to selaAt or not select
=

mien, -t for' the Chapter 1 program. The measure4 consist` of-,

single = test score or a combination of m4asures ire which case thm-e

judgusa=t may be based on a weighted composite or on a sequential..

decisi n strategy Students selected are those who fall below
Idesign-ted cutoff score or, in the case of sequential decision

c
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rules, are characterized by a pattern of scored-actoss.matiple

-meOsufes. Students: not lected are-those_fallingaboVe_the_

cutoff score,-

demicallieficient students are those judged to be in

heed of the skillsd'taught in the Chapter. 1 program. Falling -

below -a designated standard of skill attainment, on the criterion

measure serves as the openational definition of this

classification.

A correct identification results when a student selected for

the Chapter 1 prog am.i also determined to be academically,

deficient (true positive), or whema student not selected for the

Chapter 1 program is also determined not to be academidally

icient (true negative),.,

An incorrect identification results when a student selected

for the Chapter 1. programAis determined not t+ he academically

deficient (false positive ), or when a student not selected for

the Chapter 1 program is detertinel to

(false negative).

%lie correct decision rate.is -the number of studdnts correctly

identified- divided the total number of students ih the local

populstion. The purpose of the analysis is to maximize this

ratio, given acriteriOnsof satisfactory aehievement level= and

alternative selection decisions. ;

academically deficient

Correct Decision Rate

where are the numbers of students in -quadrants B

id C, respectively, and N is the total number _of "students

considered-in the -selectiOn process, i,e., n +n_+n +nA b, C
The base rate is the pmportion of students - judged to be

academically deficient, lased on the criterion measure.



The selection ratio is the proportion of the- student

population that .s selected, or the number of available -positions

in the- Chapter 1 program divided the total number =of students

from which the selection is made. The selection ratio is

influenced by such factors as distyict poli available
__

resources4 and the nature_ of the -instructional strategy. The--

selection ratio, therefore, may differ from the base rate, as

would be the case when resources- de not allow all academically

deficient students to be- served.

Selection Ratio = nA

with symbols being defined as- above.

The decision theory perspective can be a useful addition to

the psychometric approach for several reasons. First, consider

the different foci of the methods. Psychometric approaches

emphasize test characteristics while decision theory emphasizes

selection process itself.

An example is found in the Regression Model for selection

decisions (e.g., Cronbach & Gleser, 1965), -illustrated in

Figure 2. The selection measure and the criterion measure are

both considered to be on interval scales,' and the least-squares

regression equation is calculated to .determine a student ' s

predicted criterion performance on the basis of his or her

selection measure score. The regression line y = a + :Bx

produces this predicted score for each possible @election score.

In a biteriate regression the regression coefficient B is equal

to the product-moment correlation between the variables.

A cut-off scorex* is chosen on the selection measure which

determines entry into the Chapter 1 program- This Score is-

generally the one'which.sets off the number of students which the

program can accommodate. If we set aside for the moment

exceptions arising from parental consent issues or policies

8



criterion
measure

.SelectioU measure

e . 2 : The 77 egression Model f Student
-Selection



regarding previous Chapter 1 participation, neither_of which

affect the analysis, we can state that all- students falling

is cut-off gd into Chapter 1; all students falli g above

not.

To com re this method with the one based on de ision the

let -us add the ace line Y * Y*, where-y* is-the cutoff on th

criterion measure which identifies the achievement level

representing minLimum academic prbficien As Figu'e 2

illustrates,_the two cut-off points divide the student population

into the quadrants encounteredin Figure, 1:

Judging the adequacy of the selection measure on psychometric

considerations entails several steps. First tie evaluator

examines the reliabilities of the two measures -and ascertains

that they are both sufficiently-high. 'The- content- validity of

the criterion test will indicate its adequacy in determining

acatdemic proficiency.- The correlation between the two measures.

-represented by the regression coefficient BL is takenasan

indicator of the criterion validity of the section measure.

(For the selection measure, criterion validity rather an

content validity is the critical psychometric feature since the

test's express purpose is to duplicate the Criterion

Nevertheless, criterion validity and content

validity will- be related, and in practice the latter fs usua ly

considered- important attribute

A selection procedure involves a series

placement decisions on individual students.

potential for selection arror'will occur-

of dichotomous

The greatest

thearea around he

intersection = of the two lines formed by the cut-off scores. Yet

the correlation coefficient is sensitive to all points in the

bivariate distribution. If discrepancies in the- rank orderings

created by the. two measures exist anywhere on the ordinate scale',

these will lower the coefficient B and decrease the apparent

attractiveness of thmselection measure. In a general sense this

perception is correct, since, given a bivariate normal

kdistribution, discrepancies will occur in a predictable pattern

acrossthe'rangm'Of scores. However,. one must remembetthatjn

-10:

1



he context of a selection process the correlation coefficient is

an indirect indicator. Minor--discrepancies at the= extremes of

e ordinate scale will generally not have a bearing on the

selection process, since in those cases the dichotomous select

decision will be -Therefore one of the weaknesses co

the psychometriC analysis is that the statistical summary it

provides does not directly bear on the, information needed to

judge the selection procesi. In particular, to the extent that

the variables do not follow a biitariate normal distribution, the

correlation coefficient is an inexact reflection of the _
,

correctness of the- selection decision. J'his-is a special

consideration in districts with small numbers of student's, since

in those cases one can expect greeter deviation from normalcy in

the distributions, with a correspondingly decreased predictive

power to identify the tests' relationkhip in the critical ranges

near t4e cut-off points. In sum, the purpose of a selection

procedure-is- more directly = refledted in-the decision theory

conceptualizatione :to maXimise the number of correct

classifications in student placement.

'er advantage of the decision theory perspec

accommodates noninterval-scaled classification on the

selection measure. Most districts do not in fact use only test

information in making Selection decisions. Some submit tentative

selection lists base on test rankings to students' previdUs-year

teachers for confirmation or disconfiFmation; as a result some
-

students will be moved ontothe Chapter 1 list and others off o :
-

it. Other multistage selection-processes,are sometimes employed

as well In addition, some districts use composite scores forMed

weighting and adding teacher ratings to test seores; it is-not

clearly justified to assume interval scaling for'such meaures.

Use of the Regression Model is not recommended in those uses

where the selection measure is not interval-scaled. The decision

theory model, however, is appropriate in all cases; it require

simply the end results of %De classification process.



Utilities, The decision theory approach is well suited to

reflect- district values regarding justice through the flexibility

inherent in the 'assignment of utilities. Districts can assign
.

these utility values to the- Various categories of

. classification." When computing summary values, the total- in each

cell would be multiplied by =the cell' s utility value.' The four.

resulting numbers would be -summed =and divided by N.

The simplest coding scheme, and the one which we- have Jaeen

implicitly assuming -thus far, is to assign a valim of +1 to

correct classifications and a- value of 0 to both categories Of

misolassific4ion (false positive and false negative): Swiping
the utility-coded totals across the four cells and dividing by N

would then be, equivalent to calculating the previously noted

Correct Decision _Rate.

The technique also allows for any other coding scheme deemed

appropr i a district evaluatorS. One alternative strategy is

to value. t to misclassification types unequally. rfar

instance,' utility values might be set at 0 for false-positives

and -1 for false negatives. From justice -standpointe- a

district might adopt this_Strategy if pit decided that .withhold

Chapter 1 services to an academically deficient child was a

greater disservice viding them- to a child who is

ng

achieving satisfactorily: The strategy might also be desirable
from. a practical standpoint if false-positives proved- easier-to

.,

rectify than false negatives; for instance, it could be the case
( ' - -

that children mistakenly Placed in, Chapter 1 would be identified
4e .

within a few weeks and sent back o the regular classroom,

whereas children mistakenly excluded from Chapter 1 would have to

retested'or await program openings before entering the program.
,..

The ebbice of unequal utility values would not be

pa tieularly beneficial in comparing selection processes that
-

entailed equivalent selection ratios. This can be seen froM a

glance back at Figure 1. Let us assume that-for a particular

Year the base rate and the selection rate in a district are-
.

fixed, though not necessarily equal.. With the marginal totals

thus speCifiel, determining any of the four cells will determine



---

- _two selection strategies :van be_coyapak, -
entry (e.g., number _of correat Chapter 1 pl ssificitionej rather

-
,Chapter_

an tility7- e -summary
,

HOwever, unequal ,c
comparing select ion strateg ies with

As an example,_ one district we have_mo rk

its selection process sib- as to,admi

Chapter progrm. Central-offiee-sta

students who did-not need Chapter 1 he

puted; Cross the -four cells.

WA -helpful in

ring ,selection ratios.

ith set out to= modify"

wer- s ittlehte--td the '--

-that _too many

accepted into the program, plann _ simply

referred and

,the

cutoff score to decrease the nu f--program participants

mOdel andDa'ta from the previous year's evaluation were us

evaluate alternative se lection-strateg ies n ree
data, the district_ was compelled to _take into a-Cc fact'
that reducing the cutting score had on increasing he -of
students erroneously excluded from_ program. these else.,
negatives (erroneous exclusions) were _judged more serious tthrests

to equity than false positives_ (erroneous _aamittances),

utility-cod/mg scheine ieflecting this value -would cast daub

the new selection strategy- to a greater extent than would a

scheme assigning equal value to the two forms of error.

tati 7ns -of the Model

The decision theory model_ is presented as an aid to the

assessment of equity in a district's Chapter 1. selection plan,
but it is not intended to replace the more usual psychometric.

consideratfains. In particular, we must note two phortcomings

the model, both of which concern the possibility of arbitrary

judgment relating to the criterion measure.

First is the choice of the criterion measure itself. The

el would be misleading if it caused one to infer- a lack of

error' in this dimension. In practice the criterion measure. is

subject to as much error as the selection measure, as is evident.

om the case when both are standardized tests remedy this



possible interpretive error, we suggest that the= user view the

model as an index of- agreementbetween two sources rather than an

index of the-selection procedure's matching solute standard

of "truth."

We can understand the genesis of this problem

that the. deuision theory model is used Aost notably in petsonnel

decisionmaking (eg., Cronbach & GXeser, 1965). In that field,

-there is indeed an ultimatestandard against which the selection

plan is judged, namely subsequent loyee performance. Thus

measures of employee performance are conceptual' temporally,

we consider

and operationally distinct from measuree used in .selection. The.

selection instrument is merely a more or less successful-

. predictor of the criterion., In education, however, the direct

p

corolly_of employee performance, later success in,the Chapter 1

program, is not the variable that determines the correctness of

the original Chapter 1 selection decision, lest the student be

blamed for programmatic shortcomings. Federal statute requires

that the admittance decision be based on level of academic

proficiency; this classification, then, is the aim of the

criterion measure as much as it is the aim of the rselection
A

measure, and in neither case is it made without some gegree

error.

Given that the criterion should be used to measure agreement

ith-the selection measure,-it--can be any accepted,_objective

measureof student perfortance. Probably the-most logical

candidate is the test used for since substantively c

and temporally it is closely related to ..the selection

instrument. However, 'other measures could be used as well

including the previous spring's posttest, teacher rat ngs, or any

other standard that district personnel fdel is suitable. As

mentioned earlier, in many districts it is not possible to use,

the pretest as a criterion, because only the selected. Chapter 1

students.are given this test and therefore complete matrix

inormaton.is lacking.

The second shortcoming of the model lies in the dichotomy.

reviired for judging who is academically deficient. When a



district counts its program participan

achieving student on up, tithe choice-of a-cu -off score on the

criterion measdre may have little more significance than

dfterthough _Evaluators may find it difficult to dichotomize

variable that is =most clearly cOnceptualizedas continuous. We

/feel this is the-greatest weakness offthe model. To overcome the

possible arbitrariness of the cutoff judgment, a district Should
_

select a locally meaningful standard,-such-as a rcentile level
1 ,

that has served a previout-delimiting function, the percentile- ___---

eqUiValent:of:a,9targeted grade equivalent score _or a spedified

.number of tionalobject ves Mastered.

onclusion

We have described and' illustrated a method-- that can be'deed

a _lyre student selection strategies in ChaPter 1 programs.

lationship ween the method and the_practice of mo

evaluation acilivity is based on viewing justiee as a fundamental

moral concern ip distributing resourcsal, gne which is ,

accomplished, in part, through student placement decisions.

general conception of justice requires us to give consideration

to fairness and impartiality.

The decision-theory-approach described d not 'consider the

consequences of placing student f in Cbapter ptogtams=- The

relative effectiveness of-one program over another in terms of

ievement gain is not considered The local Chapter1 program

ght be no more effective than e(fe regular_ school program, -or

mighteven have a hindering effect on its participating

students. In principle, the use of decision theory models could

be expanded through the, designation-of achievement gain or

treatment effect as the ordinal matrix variable, thus allowing

the consequences of placement to be considered. Cronbach and

Gleser (1965) provided the mathematical basis for these extended

models years ago. However,it might be more realistic to-,assume

that periodic wOgram evaluations will detect neutral or harmful

effects should they be-present.



The decision theory analysi assumes that the objectives an

cons of the Chapter,1 program have been set prior to analysis--

The grade levels_ and subject areas for the program must be

established prior to Using the decision_theory technique.- While

annual needs_assesdments are required fot Chaptet 1 funding, _

ere is considerable variability in the soUndness of =those
.

`agsessments (Reisner et al., 1982). More Important, thre is

tie reason to expect that making these decisions can he

reduced to technical criteria (Cronbach and associates, 1980).

The dedision theory technique is well suited to promote.

for the most disadvantaged if one accepts the premise

academic disadvantage isbest measured tandardized

ievement tests and that' schools in poverty' neighborhood-

require additional support _ta rve those students. Thus, the

decision:t4eory technique is compatible -with the intent behind

Chapter 1.
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2 A previous report- in this aeries Contains an earlier, less
procedural discussion of this topic. See S. L. Murray
utility and eauity in Student Placement."- ROZP Paper and
Report Series No-. 56, Northwest Regional Educational
Laboratory, Portland, Oregon, May, 1981.

FOOTNOTES

A version of this paper was presented. .at the annual meeting
of the American Educational Research Association, Montreal,
April, 1983.
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